Structural characterization and induced copper stress resistance in rice of exopolysaccharides from Lactobacillus plantarum LPC-1.
Excessive accumulation of copper could decrease growth and quality of crops, and little information was currently available on the role of exopolysaccharides (EPS) from Lactobacillus plantarum in inducing copper stress resistance in plants. The main objective of this work was to purify and characterize the EPS produced by our isolated L. plantarum LPC-1, and evaluate its potential protection for rice against copper stress. Firstly, two fractions (EPS-1 and EPS-2) were separated and purified from L. plantarum LPC-1 by DEAE-52 cellulose and Sephadex G-100 cellulose column chromatography. According to the further scanning electron microscope (SEM), ultraviolet-visible (UV), fourier-transform infrared spectroscopy (FTIR) spectroscopy and gas chromatography (GC) analyses, it was observed that EPS-1 and EPS-2 were heteropolysaccharides that were composed of mannose and glucose with molar ratio of 2.40:15.01 and 3.02:11.63, respectively. Additionally, the two fractions possessed considerable antioxidant activities, and EPS-1 had a stronger antioxidant activity than EPS-2 in vitro. Furthermore, exogenous addition of EPS significantly alleviated the toxic effects by copper on rice seedlings. In conclusion, this study provided evidence of the EPS-mediated reduction of copper toxicity in rice seedlings at physiological and biochemical levels, suggesting that EPS could be considered as novel and effective plant immune inducers in crops.